11. A composition of water and dissolved solutes, said composition 
produced by a process of treatment of a feedwater stream in 
membrane separatiom equipment , wherein said membrane separation 
equipment comprises \at least one unit having a membrane separator, 
and wherein said process of treatment produces a low solute 
containing product water stream and a high solute containing 
reject stream, wherein said process comprises: 

(a) providing a needwater stream containing solutes therein, 
said solutes comprisini 

(i) hardness,! 

(ii) alkalinity, and 

(iii) at leas4 one molecular species which is sparingly 
ionized when i]V^ei4tra3\ or near neutral pH aqueous solution; 



(b) concentrating^ baidi feedwater stream in a first unit of 
aid membrane separation \eqaipment after reducing the tendency of 
said feedwater to forui^^cfele when said feedwater is concentrated 
to a preselected concentration factor at a selected pH, by 
effecting, in any order, tiwo or more of the following: 

(i) removing harkness from said feedwater stream; 

(ii) removing subbtant ially all alkalinity associated 
with hardness from saifi feedwater stream; 

(iii) removing dissplved gas from said feedwater stream, 
whether initially presemt or created during said hardness or 
said alkalinity removal \step; 
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(c) raising tSie pH of the product from step (a) to a selected 
pH of at least abo^iit 8.5, to urge said at least one molecular 
species which is s])aringly ionized when in neutral or near neutral 
pH aqueous solutiora toward increased ionization; 

(d) passing th4 product from step (c) above through said 
membrane separation equipment , s'aid membrane separation equipment 
substantially resisting passage of dissolved species therethrough, 
said membrane rejecting said at least one molecular species which 
is sparingly ionized when in neutral or near neutral pH aqueous 
solution by at least $5% while concentrating said feedwater to 
said preselected concentration factor, to produce 

(i) a hig^hr''"sSTiHse containing reject stream, and 

(ii) a /low polute V:ontaining water product stream. 

12. A composition of Water/and dissolved solutes, said 
composition produWd hy^^ process of treatment of a feedwater 
stream in membrane separation equipment, wherein said membrane 
separation equipment comprises at least one unit having a membrane 
separator, and wherein saiVi process of treatment produces a low 
solute containing product water stream and a high solute 
containing reject stream, wherein said process comprises: 

(a) providing a feedwater stream containing solutes therein, 
said solutes comprising \ 
(i) hardness, \ 
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(ii) alkalinity, and 

(iii) atl least one molecular species which is sparingly 
ionized when in neutral or near neutral pH aqueous solution; 
(b) concentrating said feedwater stream in a first unit of 

said membrane separation equipment after reducing the tendency of 
said feedwater to form scale when said feedwater is concentrated 
to a preselected concentration factor at a selected pH, by 
effecting, in any order, two or more of the following: 

(i) removing! hardness from said feedwater stream; 

(ii) removina substantially all non-hydroxide alkalinity 
associated with hardness from said feedwater stream; 

(iii) rei)CK5ving I di solved gas from said feedwater stream. 



whether in 
said alkalinity re 
(c) raising the pH^ 



or created during said hardness or 
step; 

le product from step (a) to a selected 
pH of at least about 8.^8^ to urge said at least one molecular 
species which is sparinglW ionized when in neutral or near neutral 
pH aqueous solution towarfi increased ionization; 

(d) passing the prodiict from step (c) above through said 
membrane separation equipment, said membrane separation equipment 
substantially resisting passage of dissolved species therethrough, 
to concentrate said feedwater to said preselected concentration 
factor, to produce 

(i) a high solute Containing reject stream, and 
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(ii) a low 



13. A composition of 



solute containing product water stream. 



water and dissolved solutes, said composition 



produced according td the process of claim 11, or of claim 12, 



wherein said feedwate 
Organic Carbon, and w! 
least some Tota 



and whe 
il Organi 



r stream comprises at least some Total 
■lerein said product water stream comprises at 
c Carbon, and wherein said Total Organic 



Carbon in said product! water product stream is less than one 



percent of the Total Organic Carbon in said feedwater stream. 



14. A composition of 
produced according tc 
Organic Carbon in sai 
the Total Organic 



er aVid dissolved solutes, said composition 
the process of claim 13, wherein the Total 
prodij^t water stream is less than 0.4% of 
n said feedwater stream. 



Carbon 



15. A composition of water and dissolved solutes, said composition 
produced according to the process of claim 13, wherein the Total 
Organic Carbon in said product water stream is less than 0,34% of 
the Total Organic Carbdn in said feedwater stream. 



16. A composition of water and dissolved solutes, said composition 
produced according to tlr^e process of claim 11, or of claim 12, 
wherein 
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(a) said feedwkter stream further comprises boron, and 
wherein said product Water stream is characterized by having a 
boron content of lessl than about two percent (2%) of the boron 
content of said feedwater stream; and 

(b) said feedwater stream comprises at least some Total 
Organic Carbon, and wheprein said product water stream comprises at 
least some Total Organifc Carbon, and wherein said Total Organic 
Carbon in said prq^-w^t'ya^Ts^ product stream is less than one 
percent of the^Total Ctrchanic tarbon in said feedwater stream. 




17. A composition of pap e 5/ and dissolved solutes, said 
composition produced ap<5d)rding to the process of claim 11, or of 
claim 12, wherein 

(a) said feedwater stream further comprises boron, and 
wherein said product water stream is characterized by having a 
boron content of about one and one-half percent (1.5%), or less, 
of the boron content of saJid feedwater stream; and 

(b) said feedwater stpeam comprises at least some Total 
Organic Carbon, and whereiJi said product water stream comprises at 
least some Total Organic Carbon, and wherein said Total Organic 
Carbon in said product water product stream is less than one 
percent of the Total Organic Carbon in said feedwater stream. 
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18. A composition pf water and dissolved solutes,' said water 
produced according tJ^o the process of claim 11, or of claim 12, 
wherein 

(a) said feedwatler stream further comprises boron, and 
wherein said product water stream is characterized by having a 
boron content of about! one percent (1%), or less, of the boron 
content of said feedwaner stream; and 

(b) said feedwaterl stream comprises at least some Total 
Organic Carbon, and whei-ein said product water stream comprises at 
least some Total Org^id ACarbpn, and wherein said Total Organic 
Carbon in said product water product stream is less than one 
percent of the Total OrganicyCarbon in 'said feedwater stream. 

19. A compos it ion "dr water and dissolved solutes, said 
composition produced according to the process of claim Ifi , wherein 
said Total Organic Carbon |in said product water stream is less 
than 0.4% of the Total Organic Carbon in said feedwater stream. 

20. A composition of water! and dissolved solutes, said 
composition produced accordiing to the process of claim 17, wherein 
said Total Organic Carbon inlsaid product water stream is less 
than 0.4% of the Total OrganiVc Carbon in said feedwater stream. 
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21. A composition of water 
composition produced accord 
said Total Organic Carbon i 



and dissolved solutes, said 
ng to the process of claim 18,' wherein 
said product water stream is less 



than 0.4% of the Total OrgarAlc Carbon in said feedwater stream. 

22. A composition of water and dissolved solutes, said 
composition produced according to the process of claim 16, wherein 



said Total Organic Carbon in 



said product water stream is less 



than 0.34% of the Total Organic Carbon in said feedwater stream. 



23. A composition of water ar 
composition produced according 
said Total Organic Carbo: 



dissolved solutes, said 
to /he process of claim 17, wherein 
d product water stream is less 



than 0.34% of the Total Organic Carbon in said feedwater stream. 

24. A composition of water and\ dissolved solutes, said 
composition produced according no the process of claim 18, wherein 
said Total Organic Carbon in saiii product water stream is less 
than 0.34% of the Total Organic Carbon in said feedwater stream. 



25. A composition of water and ddlssolved solutes, said 
composition produced according to the process of claim 11, or of 
claim 12, wherein said feedwater stream further comprises silica, 
and wherein said product water stream is characterized by having a 



silica content of les4 than about 0.05% of the silica content of 
said feedwater stream. 

26. A composition of wkter and dissolved solutes, said 
composition produced according to the process of claim 16, wherein 
said feedwater stream further comprises silica, and wherein said 
product water stream is characterized by having a silica content 
of less than about 0.05%\of the silica content of said feedwater 
stream. 



27. A compositioti of waV^r 
composition produced accord 
said feedwater strea 



issolved solutes, said 
o the process of claim 17, wherein 
er comprises silica, and wherein said 



product water stream is characterized by having a silica content 
of less than about 0.05% oQ the silica content of said feedwater 
stream. 



28. A composition of water and dissolved solutes, said 
composition produced accordind to the process of claim 18, wherein 
said feedwater stream further aomprises silica, and wherein said 
product water stream is characterized by having a silica content 
of less than about 0.05% of the pHica content of said feedwater 
stream. 
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29. A composition of water and dissolved solutes, said 
composition produced according to the process of claim 11, or of 
claim 12, wherein said feedwater stream further comprises 
bacteria, and wherein \said product water stream is characterized - 
by having essentially aero bacteria content. 



30. A composition of waner and dissolved solutes, said 
composition produced according to the process of claim 16, wherein 
said feedwater stream furiJ^i^ comprises bacteria, and wherein said 
product water streaiji:^ is cha^act^ized by having essentially zero 
bacteria content. 

.31. A composition of water ^^a^afa dissolved solutes, said 
composition produced accordingi to the process of claim 17, wherein 
said feedwater stream further Comprises bacteria, and wherein said 
product water stream is characterized by having essentially zero 
bacteria content . 



32. A composition of water and dissolved solutes, said 
composition produced according to ithe process of claim 18, wherein 
said feedwater stream further comprises bacteria, and wherein said 
product water stream is characteri:4^d by having essentially zero 
bacteria content . 



33. A composition of water and dissolved solutes, said 
composition produced according to the process of clainn' ll, or of 
claim 12 /wherein said fdedwater stream further comprises live 
viruses, and wherein said\product water stream is characterized by 
having essentially zero li^e viruses therein. 



34. A composition of water \and dissolved solutes, said 
composition produced according to the process of claim 16, wherein 
said feedwater stream f urt>e'^""St>qiprises live viruses, and wherein 



said product water stream is 
zero live viruses therein 



:haraqterized by having essentially 



'35. A composition of watejc^^ni^ dissolved solutes, said 
composition produced according Ito the process of claim 17, wherein 
said feedwater stream further comprises live viruses, and wherein 
said product water stream is characterized by having essentially 
zero live viruses therein. 



3'6 . A composition of water and dissolved solutes, said 
composition produced according tolthe process of claim 18, wherein 
said feedwater stream further compbrises live viruses, and wherein 
said product water stream is characterized by having essentially 
zero live viruses therein. 
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